Emerson and Cushing' isolated a strain of Neurospora which instead of being inhibited in growth by sulfonamides requires the drug for growth at high temperatures. It seemed as if the roles of p-aminobenzoic acid (PABA) and sulfanilamide (SA) were reversed,2 the mold being poisoned by PABA and this action being antagonized by SA. The evidence suggested that SA took the place of PABA as a metabolite.
In experiments to test the growth-promoting activity of folic acid compounds for certain Neurospora mutants, we found that the sulfonamiderequiring (sfo) strain can grow in the complete absence of SA. The following different strains3 were used: wild type, p-aminobenzoicless (pab) of Tatum and Beadle,4 sulfonamide-requiring (sfo) and the double mutant p-aminobenzoicless, sulfonamide-requiring (pab, sfo). The results are summarized in table 1. Pteroyl-triglutamic acid has no growth-promoting action at all. Pteroylglutamic acid and p-aminobenzoylglutamic'acid show growth activity for the pab mutant. Their activity is about 1 to 2%o of the PABA activity.
Pteroic acid seems to be more active, having about 5 to 10%0 of the activity of PABA. At higher concentrations these three substances antagonize SA inhibition in a competitive manner. Pteridine was also found to be without activity.
The response of the double mutant is unusual. It requires normally both PABA and SA for growth. We found that it grows in the absence of SA when pteroylglutamic acid or p-aminobenzoylglutamic acid is supplied, only slightly when pteroic acid is supplied. In the presence of 10-4 M SA the growth is poor with the first two substances, but good with the third one. In the presence of 10-7 M PABA there is no growth with The action of all three folic acid compounds can be explained by their free arylamine content. Crystalline folic acid tpteroylglutamic acid) contains about 0.5 to 1% PABA, p-aminobenzoylglutamic acid about 0.1% and pteroic acid about 6%.' 6 The PABA activity of these compounds is in some instances somewhat higher than can be accounted for by the free arylamine content; it seems likely that a certain amount of cleavage to PABA occurs during autoclaving or during growth of the mold. From their inability to substitute for PABA, it may be concluded either that folic acid and its derivatives are not products of PABA metabolism in Neurospora, or else that they have failed to penetrate into the cell in these experiments.
As for the double mutant, we assumed that it grows only at very low PABA concentrations, such as those provided as impurities in folic acid. This hypothesis was confirmed by growing the double mutant at low PABA concentrations. It can grow well in a very narrow range of PABA concentrations (Fig. 1 ). If we compare the growth rate of the double mutant with that of pab, we see that from the lowest PABA concentration up both curves ascend at exactly the same slope to about 2 X 10-8 to 5 X 10-1 M, where they reach the optimum growth velocity. The curve for the double mutant drops rapidly above 5 X 10-8 M to show a typically SA-requiring growth at PABA concentrations higher than 2 X 10-7 M. The growth between 5 X 10-8 and 2 X 10-7 M is typically adaptive: the velocity improves with time, reaching the normal rate at the end. At higher concentrations of PABA the curve is very irregular, owing to differences'in the degree of adaptation to the absence of SA, and to "reversions" caused by mutation.7 VOL. 34, 1948 30 I 0-9 -8.7 _R3 -18 Growth of the p-aminobenzoicless mutant (-x-x-) and the double mutant paminobenzoicless, sulfonamide-requiring (-o-o-) Search is under way for the particular reaction involved.
The sulfonamide-requiring mutant, in the absence of the pab gene, obviously produces more PABA than corresponds to a concentration of 10-v M, so that it poisons itself and requires SA for growth as a detoxicant. Hence we have to drop the idea that SA is utilized as a metabolite.
Summary.-1. Neurospora cannot use pteroylglutamic acid, pteroic acid or p-aminobenzoylglutamic acid to replace p-aminobenzoic acid.
2. These folic acid compounids contain a certain amount of free PABA, which explains a positive growth response of the p-aminobenzoicless mutant and the double mutant p-aminobenzoicless, sulfonamide-requiring.
3. The double mutant can grow well on low concentrations of PABA (10-8 to 10-7 M), but is poisoned by greater concentrations and requires SA as a detoxicant. 4. The sulfonamide-requiring strain must produce more than the tolerated amount of PABA and thus inhibits itself.
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